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Solvent extraction is the most important technique in hydrometallurgy for the separation 
and purification rare earths. In solvent extraction, metal ions are distributed between an 
aqueous phase and a water-immiscible organic phase. At equilibrium, the ratios of the 
concentrations of a metal ion in the organic phase and the aqueous phase are different for 
different metal ions, and this is the basis for the separation of mixtures. All 
hydrometallurgical solvent extraction processes make use of an aqueous phase. This could 
give the impression that an aqueous phase is a requirement for solvent extraction, but this is 
not true: two mutually immiscible liquid phases are a sufficient condition. For instance, it is 
possible to extract rare-earth ions from a molten salt to an organic phase1 or from an ionic 
liquid phase to another ionic liquid phase.2 The rationale for using a polar organic phase 
instead of an aqueous phase is that the differences in solvation of the metal ions can lead to 
other extraction behaviour and to other selectivities for separation of metal ions. The 
replacement of the aqueous phase by an organic phase in hydrometallurgical processes 
leads to a new branch in extractive metallurgy: solvometallurgy. In this paper, we present a 
new solvent extraction system for rare-earth ions based on ethylene glycol (+ LiNO3) as the 
more polar phase and Cyanex 923 dissolved in dodecane as the less polar phase. The 
commercial Cyanex 923 extractant is a mixture of four trialkylphosphine oxides: R3P=O, 
R2R’P=O, RR’2P=O and R’3P=O, where R = n-octyl and R’ = n-hexyl, and with an average 
molecular weight of 348 g mol−1. The extraction of Nd(III) was studied in detail. Several 
parameters were varied: concentration of Nd(NO3)3 and LiNO3 in ethylene glycol, 
concentration of Cyanex 923 in dodecane, volume ratio of the two phases, temperature and 
equilibration time. The use of this solvent extraction system for the separation of mixtures 
of rare-earth ions will be discussed. 
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